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noil o^^H ^ ^1^^^ 7l7fl^ #^^az|. 

S.^] 7\=Er ^<^] ^3.^^%- A>-g-§>7m 'y-^ ^^^^^ 2x1- 71-^^ 

7]^ ^l-^^l-^ ^^^§>7H1 <i7>^>^j #;<11 ^ ZL51 ^IS 

^l^^cl-. §1-1^-^ -^l^ ^-^ He] Hell n ^7]-^^^ 4^ 

AS. ^ §1--^ §1-14011 <y-2}-^ci-. ^j-7i ^71-^ 

^^711 s ^ ^o]^ ^}^9\ ^^-^ HeiH5iiii #611 

-g-8- 41-71 ^ 41-71 ^c^is §1-140] ^^-o. SBlHell 

S. 1 

I-si|?l<Hl 

^7l-^>^^, ^^11 
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'^7}di^^ ^ US] ^]2, {THERMOPLASTIC PLATE-SHAPED MATERIAL AND 
METHOD FOR MANUFACTURING THE SAME} 

<3> £ 3^ ^ Ti-^^ ^^lo^l^ll "^71-41^^ ^7fl^ o]^ M-Bl-^fl 

<4> £ 4^ ^ ^^H1<^1 tt|-S <i7l-4l^^ ^7^1] M-Bl-vfl :£i^o] 

<5> < £1^^ ^-S. cfl^ > 

<6> 10: 20: HB^Helln # 

<7> 30: 3i: <y-#7i 

<8> 32: ^o] 33: 7>^ 1- 

<9> 34: "^m-y] 35: x^f^^l 

<io> 36: 'y-^}- # 37,38: 

<ii> 39: -y^l* 40: ^^7] 
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tfl ^1*1-71 «e1-^^^ ^^^71] 7l-g[ <y-^ ^^^^ ^ 

S# -^^^ ^d^'^'l 71-^^ ^7l-4l^^ ^7fl ^ X^lS ^^^6]] ^ 

<i3> ^«]^7ll 3§ 4-19935^ ^ -S^S-^^;^! Til^ofl 

7}^^}^ ^^-i ^^^«c}-^<^l 7llAl£)ol o;[ul-. ^>7l ^1^^ 

^] 9X^ ^"E-^^S. 91^}<^ "^^^ fl^^^ Tll^i^Vol AV-g- 7>^€r>a1 ^^*V<^ ^-^^ 
^ Al-g-^ #^jo] X-l§>£]ol, ia:£T:flHl ^lir^j^ol ^ol- ^1^§>^011 l^tt Wl^ 

^IS.^1 ^^^3r>rt^, AjAj-wj-i^ol «-^§l-rl-^ r^^o] o;^!:]-. ^7]] m§] ^] 

96-443S<^m 711^3 ^xl# ol-g--s3- 71^^011 ^-^S-A-l ^^>BflSl ;^il^5^xl# ^ 

^o>-^S ^# ^14^*l-<^ ^^1 ^nS. ^<^Al^aZl- ^^loll v^Zl- A^^^ ^l^ol 711^15] 

^^R>, ^7ll7V ^^^ji ;^fl^S^^l^ ^ S^^oil i4el- ^-11^^ #^^'='1 ^^^^ 

^S^«oi-^^l l-^§>^^ ^^^1 9X^. sfl^oll ^§>ol x:l-# ^Sc=>H 
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^^-g- ^-^sfl^ofl 7l#S.Ai -^s] 10-45 ^-B-^l-fe 1 

7l-^^j^xl # A^f Jf-7lT3lx-fl^ig:^ 5-50 ^i-o.^].^ 

0.4-1. Ilg/cm3^ ^7]-^^^ ^x] ^^^1 4=):^ 71^1]^ Bl- ^^^^^S. ^ 

0.84~0.85g/cm3'^H 1.75~1.76g/cm3 ^71^^ ^^y^^7} 

<i4> ^7l] ^3: 2004-00038353: ^3.21 S ^^j<^l ^^]^ 

71^^ 5fl^o]i4 ^^fl^^cj] ^o]^ 7}^9, ^ 7m tfl^j ^ 

7> ^Tiq-. at!: ^7fl^^^ A>-g-§l-S.^ ^^^>€^ #0]^ t^i :£^oi S]^] 

<15> ^711 ^^ ^S. 10-2002-0092590^11 ^""^^ ^]^^^^^^- 

^7fl ^ oj^ o]^^ 7-1^^ sfl^o] 7llAl5lc:| ojirf. o]^ ^o] ^ 

^^1 51^1 y^^%^c>]B.S. 7J-S]. X|-g.^ ^ ^ O^O.Tl] f^^o] ^ 

o. qt^^l^l^ _Q.o]ol 5]7l:£ e>ol A>-g- ^ ^rf A] ^-^ cf^o] ^^o] Z^<^ 
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Sfe ^7fl ^^ ^l96-4300^# # ^ H>, '^Ife 71^^ oil 

^^s. ^^91 ^i^^V^^lM- ^^<='ll '^^ ^^^1 ^ 7j-^ 

^^-^ #^1 ^^'^l 51 Xl -^51 ^^-^#olS.S ^3}-^<a 3]--g-^ 1: ^ §i O. 

^ ^l^Sl-Al^li^ A<yol 5]7l£ §1-Dl A>-g- ^ ^rf X\ MO. 

ol ^slol ^<^^>S1 ^^S^ Sll^l^ ^^l^ol ojx:^, 
<i7> ^711 ^^1 tiiJ: 10-200 1-00 16955cHl^ ^^ . ^^l^^j ^J^i^ ^ 

^^^^ ^xio] -g-^v^s-A-i ^xi^v^oii til §11 7}^ 51 y^^$] ^^l^l- ^^^c]^ ^^Hi 

^^^>7l ^tt ^l^^l 7llAl5lc:>l 9X^]^J:, 7d-Sl- ^^^Xl^ol §^0.5.^ ^^7j-S7> 
«7ll, ^^7j-:£& ^-a^g^V^]!^ ^^7j-:£ v^o^ ^,^17> ^Cf. 

<18> ^^-g- ^ 7-1^^^0.^ Al-^ ^^^V^^ '^l-^S n 

<=il t!:7ll7l- ^ Ol-i^el- X><g?|^o^ c^s^^ olsl-cx^ ^fl^o^ yfli^Vol A^slji 

^^i<^M. <=>H1 ^'^f* l-el-i^ n ^^^^^Mm^ *7ll#oi 7ll#£lJi 
^cl-. zieiq-, #el-^Bi sfl^c^ ^^2101 30-60 °C<^l7.i 51 ^ ^^j^-^-l 

^014. ^<a^^7ll^7l- 1:11^^ lxl0-4/KS.7>i M^l- ^ ^^^^^ ^ 

Sl-71- # ^-f'^Hlfe 511^^ ^^1- Sife ^^^S. 91^ ^xil7l- ^1 
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n ^>-8-^l IrStt ^^171- SX'^ «M§>^1 ^§>^^-. ^1 ^^1^^ ^oi-g-5l-€ 1 

^ ^<^14. '=>H1 til§>o^ 0~50°C i^^-^l^is] ^<t^^ 

7} lxlO-5/KSA-] ^ 25, 000-50, OOOkg/cm^-^S fejl Jl^-^lA-] 

3] ^-l*>7l- a] 7g^<^]^^^ n ^£7]- 0.6~0.8g/cm'i^^^^m-. neiM- 7] 

(1) ^V-S-^Wvf, (2) ^J-^>si 

^#*V^ ^l-^^WM-, (3) ^1-^^^ ^7>^v 4^ ^> 

(4) S^§>fe «o^^^ ^1-8-*!:^. (1)^ ^-f^l^ ^ ^-^ 

S ^-ll^oliLS. ^ ^'i^^l- A]^^ §ix:l-. ^J-s]- M 

^^M^lTiq- Aspectoratio# ^7}^]^^"] ^^^■7]S. ^■^]^, ^ 

^71- ^^o] #7l-tt4. (2)^ ^-f^ ^o] T^j-Aj- o.^ Aj-^^l-^ ^-foll 

^ ^5]^^^ ^7>:3iA^ -r^l^^ ^^^^^1 ^11^ ^^tt JL^-l" ^7] 

^^1-^ 71^0] rz.x:fxl jL2j-# M.^] ^S. (1)^ 
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^-f tfl/fl ^"S^ ^1-^1 ^71- 8*10-5/K ^Hl-^^ , ^dM^} ^ 7]^$] ^^-7} 

^%o] ^ 7j-£7> 7l#o11 tfl ^ 71] ^> 

^^11- SMS>^^> ^'>^^ ^^^^1 7flSSol 7flii:5]jl ^fe ^^^<^M. ^ 
§1 i^3Jl «Jflial^ 4^7fl^o] ;g o. o.^^ o. ^ Chopped ^-^i^ PP^ "^71-41^^ 

^^l^eim ^a-^^H ^IS* GMTCglass matt 

thermoplastics sheet) 7}^ ^^^^H ^ISs:]-^ 7l^o] o]^ m] 

tijyJ-JE ^ ^^^J-JiLl- 7l#ol7lir GUm ^H.^ ^J-^^'^l 

Mo.^] tfl^ #53-;^ ^^^^ 7]-^ T^l^^^ ^-^ 

^^m* *>7l xqi^cfl Aj^Al^o] ^7>§1-^ ^P^l7> ^o.Ti] i::f<a=tb ^3,S] 
B^ti. ^7111-* ^^^^ ^ GMT 7]^3].^ ^^^'='11 

^^-n- €^(LFT, Long Fiber Thermoplastcs composite)^ ^^^y- 
7l-^§>ir yj-'^'^l SI^M- ^1^ ^^^^ ^^^171- 1:#^§>'^ ^]^^^7} 
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<2i> ^ oiei^ ^Efl^ «11^3r>7i ^-^s, 

^3s]s-g- 7-1^^1^^ ^^^\7^^ ^^^-g-^ 2^1- 71-^^ 7^^ x>^^i-g- 

^S^^ ^^^§>7loii x]^*)- 17]-^^^ ^7fl ^ ns] x-flS 1^1-1^ # x-il^§>ircll n ^ 

<22> ^3]^ ^^j§>7l ^§>c^, ^ -g-g- l7l-^^j ^^^fla ^ 

^ 41-71 <l7l-4.^j 4^^flS. ^^#2] ^1--^ ^ 

7j-s). <ga. A] o. ^1.^ ^^i^S 

^7>^>^^ ^7fl# ^l^tVi::]-. 
<23> ^ (i) -g-g- t7l-^^^ 71] ^til§>^ ^ 

;^1; ^ (ii)4>7i 171-41^^ 4^^fls 4>-^ ^ *>-^ ^<=i£ ^ 

^^$\ ^^-^ SslSefln #^ <l7l-^^j ^7111- 
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Sm-. ^-^ ^ ^'^'l^l- 0.3-0. 4mm o]^.^. ^Vi^ 

^^-^ ^^^flSfe ^<^l£ ^ 0.5mm <^]^s] y^o]^ -^x]^ ^ ^o.^ ^ 

^^i:^. ^^^-^ ^^17> ^o]^ ^Bl^ o]^ 31^ oi- 

1) :e.7j-^-e- «i7i-4i^j ^«}-§>fe 2) :a. 

^H^^ ^^^^] ^'^ll- 7-1^ -g-g- ^'^l ^'^l ^ 

^^-^41-^ ^^^-11 # 71^11 ^;^H1 ^^Aj^ii^ yj-i^^ ^^-4, ^^^^1 ^ 

^T-^^H ^S^^^ ^ ^^H, tijiii^ ^y^^ Ti^lfe 

^^^^^^ 7l;^fl^xl# o.^ ^^§H ^^1 ^^tt l7l-4i^j 

^^^^1^ ^-flS^^^^i-^ ^^^^ <?1*M 7l;^fl ^5171- ^oj- 

31-11 



<^> ^B-S. 4lSS^i^ ^ 7>^ol <^^3L 711^ jL^fS 

oT-^cj-olcj] c^-f. 41^5] 7l-^o] nno. o]^]^ o]*-^ c].^ AjH 

# ^ -^^^-1171- o]^o] ^y^o] o.^^ ^3}- ^ ufl 

^1-^171- # ^i^a ^^i-o] ^7H>^ afl^^m. o]^]^ n^^} 

7] ^*>^ s.^%-<^] ^}^^ ^i^-im ^^n]7} ^^<=^]^^ -^^^ ^^-§-^^ 

^-f 'y-^ ^^^^1 7]-^tt ^AjSl-o^o]: sl-rLJL ^^fV ^J"'?!^! 5] x] 

31 9X^. oi^Ti! 'a-^ ^^^^ iflo^ 3^1- 

3|- :^<a ^o^S. 2^}^ ^^^^ yA^] 7K> s.^^olx:q-. ^ cy-^ ttj. 

^^S- ^j^Sl^ -B-S. -g-^ti] TJfl^oll T^fl^^ #'=>1 ^Ml ^i::]-. 

<27> ^^^5]^ ^cll -^B] ^-^ ^S^Jl -^Sl ^ 

-g-g- ^^11- ^^d^l-:iL <y-^ l-eii- 7j^M^^ <y-^T- 

41-7151 ^^11- Sll;i^>JlXl- §>ir 7l#ol o^o^^ o]^ ;^ o. o.^ 
o.^ ^Xlo^ Til's ^1-^21 ^l-ol7l- 3LJL -g-g-#^ ^15171- oj^jL olsj-o^ 

^^]7} 7]$] 41^1^1 ^fe ^^171- ^x:!-. 
<28> £ 1^ ^ ^Al<^loll ttl-^ <S7>4^^j ^71] # q-Bl-^ A>7.l£o]i::^. ^ ^ 

^Alo^lcHl ttl-^ ^7l-4l^^ ^711^ -g-g- <y-#^ <l7l-^^j 4^ 711^ ^^#(10), 

ajol£ §1-M-^ 7j-sl- cg4p o. S.^S.i]]n. #(20), ^ M-S.%-(30)^ 
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<29> ^>7l t7l-4l^^ 4^ ^flS ^43 #(10)^1 ^Xf^ ^ -^Sl ^-^ ^71-^ 

^^#^1 ^^i7i- 1 ram ^i^j-^H, ^oM ^^-^^ ^j^^i 5 ^i^^i 50 

7fla ^^#(10)^ 10 ^^1 70 ^^%^ ^ ^7:^ ^<>l£ ^>M-# a 

^^1 Wl-^^Sl-tq-. Aj-7l cg7>^^^ 4^1- ^flS ^4]#(10)^ 7l7fl ^^171- 

<i7l-4i>a ^^l^H, l7>^^j ^xi^ tiiH, 1:3., i^>^l7K ^ 

<30> ^J-Sl- ^-^ #(20)^ ^^7] '^7}^^^ ^ 

^1-71 ^}^$] 7J-5]- ^-a- HBlSefln #(20)^ <a«oi-^d ^ 

HslHefln #(20)^ ^-^^ «1-^<^1 5-70^^ %^ f-n-^>fe -n-^l 

§>M- c:>Hl-o.^ ^Aj€ ^"^^ ^^^W. ^c^HS §>M-5] 7j-S]- 

HBlSelln #(20)^ 7l7fl^Xl7> #Blc:>ll^^, ^=B] 

<3i> :a.^#(30)^ <g7i-di^j 4^7fla ^^#(10) ^ ^<^5i sl-M-^ 
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SI- ^-^ #(20)<H1 -g-g- -a-^Sl*^ -^1-71 ^^#(10) ^ ^7] 

^<^s. §>M-^ #(20)# :e.^^T::l-. ^1-71 

(30)^ 171-41^^ 171-^^^ ^ 7j-S]. ^7]-^^^ 2:^^^ 

^ 10 vflx] 70 ^ ^o]^ ^-^Wr X^tbi^f. 

7-1^ •i7i-:ii^j ^^1^ ^si ^^^^ ^<ia*!: Bflojs ^^B^iE- ^ 

^flS ^, ^^^V*^ ^^1 0.3- ImmSl ^(20)^ i?]: 

^^^^^]^ o.^^^o.o^ ^<^^ ^^^^ife ^^1 ^^^^^s. <^^^9l ^^^^^ cfwv^ 

s^jlr^l ^^si^r ^<^1# ^711^ A-i <y-3}-^H "^^^^ ^4^^ 

tape^ <g<^>| ^>-€-*>^i4. ^l^^l ^fl'^'lH^ ^ 0.25mm~0.5mm^H ^ 

^ 5f 5~10mm ^ 5000^ 7l]5] ^^^^^ ^l-^^lS^-^.^ ^1^1 tflS^-y ^ 

£ 3<=^1 £^1^ ^cf. 7l^ 

tijinsfl 1: ttfl -gti]- o-e] -^-^ 7fls.<^l til§>o=^ 5~10yflS ^^-m 

^. HslHeflji Bflo]so^ 7]7^]^ ^^^^ ASTM 03039^^1 ^sfl ^^^§1-^^-. ^1 
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S. 25f ^o.Ti^ cross-head speeds 2mm/ ^^S. Til ^1^1 ^^]^ 150ram 
#(20)# ^^j§>H^ §><^ ^^#(10)3}- ^^Hl oie^o] i^z^- 3}-^^^ Tl^lP.^ 

-^sl^^^sfo] ^^^jo] -f^§>Ti^ ^^^ns] 3.^^^:^^6\] 1:^3 

til^^M HB] Hell 3.71- ^^§1 ^y^^ ^S^* ^£ 

^ ^ ^^^^l^i^ '^l-sfl^l ^Hl^l ^^§>^ <a^^^^<=Hl -8-'=>l*l-7il ^ 

%■ ^^^^ ^ 9X^^ ^^%^s. ^1-^^-^171-^^^ ^^7iis.# <y-#s><^ ^oi-7i 

^ ^^1# ^ ^i:^. <^1^7ll ^^^^ ^711^ ^^^-^ H5lH5ll-Z.^ 

^^-^^^711^0^ ^^^^ ^S. M-^^}<^ 'a-^ ^j^^ 2^1- 71-^^^ ^^li 
^^i^l ^-^H # ^711 ^x:!-. 

<35> '^l^V^l, ^ ^^^^ -^^HHl 'i7>dl^^ ^711^ ^flS ^>^1 ^ «j-i^^l Cfl 

3r>e^ x^^sf ^t^. £ 3^ ^ 1:^51 ^Al<^loil n:|.^ <i7l-^^^ ^7ll2l o] 

#1 M-Hl-^d ^7ll£c:'li::l-. £ 4^ ^ ^Al<^loll ^71-^^j ^ 

711 TflS ^l-xl# M-Bl-^ :£iS<='li::l-. ^ -a^lc^^loil rc)-^ ^7l-4i^^ ^^fl^ 

^1-^1^ 1711^ S)l:^o11 21:11^ ^^a.^71- ^Val-€ oi-^7l(31) ; ^ ^^^o^ 
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SSlH5lln7> ^^^o.^ #5^ ^^#(10) -g-g- -a-^l- 

7>i 1- ^(33); HB^H^ln # -g-g- ^ ^ 

^:^S. ^^#(10) ^ ^1-71 ^o]^ §i-q.o] ^^^^ MO. S.^S.^]zi %{2 

o)«^l :m.^#(30)^ ^-g- 'a-^^m '^-#71 (34), ^ t^z]- Aj^y.- 



[£ 1] 







^(mm) 




















(mm) 


(N) 




(Kgf/cm') 


(Mna) 


(Gpa) 


rzf- I 


1 


8.1 


1.0 


3058 


4.0 


3850 


>378 


16.3 




2 


8.5 


0.96 


3100 


4.0 


3875 


>380 


16.1 




3 


7.4 


1.1 


2860 


3.7 


3540 


>352 


16.3 


^f- II 


1 


7.3 


0.55 


1651 


4.6 


4190 


>411 


15.0 




2 


7.3 


0.54 


1728 


5.2 


4500 


>441 


15.8 




3 


7.4 


0.55 


1682 


5.1 


4220 


>413 


15.3 



<37> #^#(10)-^^. Al-g-^ #^#-g- ^T-* 71(31)^1 25 Till 4=1 6]^.$^ 

^ 4% ^S^l^lJi 35-60 

65-30 %# ^V-§-*><^ 160-200 "^-#71011 <y-#Al^ 
% ^^1(32)# 

<38> ^^#(10)^ Af-g-^ ^^^m ^^#-g- «a-#7l (31)^1 ^7l 

-^71 ^X>5ll(ul-^^ §1-711^ NaHC03i4 ^^^^ Azo dicarobon 

amide)# 0.1-1^^%# ^slS^^^^^H] 4]<=H^i ^^tt A>-g-5r>oci 
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160-200 °C 5] ^^-#71611 <a-#Al^ ^«^1(32)1- ^^}<^ ^^^W. 

ofl^^ ^^-^ ^41- i~4#^% ^si- ^7i-§H 150-190 ^^^^V'^ 

<y-#7l ^l:^<Hl^i m 41-§>^1 l~3mm^ a3Jl#<^l ^^jsl-H x^^l^ 

i:q-c5l(35)<^lAi ^SS. ^5^5]^ ^t:f. 'a-^T-l-(36)# ^3\-^}<^ 

^UtiV ^S^fl ^ XiJl ^^^^ ^^'y^H ^, ^1=^^^ 

(40)# ^^}<^ ^^71(40)^1 €§>^ ^l^S- ^^§><=«i Al-g-^ ^ 

<40> '^m^ ^^Hl^^l^i^ £ 4011 £^1^ *i7l-dl^^ ^7fl /C-llS ^1-^1 

^#*>^ ^ ^^^1^^^ C|-<y:^ ^SO^ tijiH 



<41> (^^l^^li) 

e^s^^^oi] -^s]-^-^ 40 ¥^1 0.25mm, ^ 25mm^ ^^^-n" Hs] 

^St!: ^IHI- -8-^^l?l ¥^1 4mmS] ^l2|-5r>c^ ^ 
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<43> (tilJUci^l 1) 

<44> GMT ^^^<^1 ^^■'^ 71^1] ^^1<^1 -B-s]^^ 40 ^^1 

4mm S. ^]]^^ ^^^^ ^J-^^ ^J-^ ^ o]-ol^3E. ^^y^^^r ^^i^- 

<45> [S. 2]<^1A-1 <S7Vcfc^j SB] sell ^7]- ^711 7l7ll^Ol 

o] Til^^ AlEofl tilji7S>ocl 2tiHl 71-^71-^ ^i^^ M-Bl-^^ ^ ^cV. GMT^ ^-f 



IS. 2] 









(Kgf/cm') 


(Kgf/cm") 


( k^fcm/cm) 


^^^]^ 
(%) 


^51 
(g/cc) 




28 
^^^> 3 


42 
^^^> 3 


110,000 
^^^> 10.000 


2,700 
^^^> 400 


135 
^^^> 30 


40 


1.2 




10 

3 


24 

4 


52,318 

.^>9 . 250 


1,437 

^^^> 424 


70 
20 


42 


1.22 




Dynatub 
(^:£10.3m/sec, 
^^<^1 1^^^1167.1. ) 


ASTM D790 


ASTM D790 









<47> ^1^1 2) 
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elHS.€€<^l -n-el^-n- 40 ^^1 0.25mm, ^ 25mmS] He] 

Hefln BflolH^ ^Stt -y^i^oil ^#^1-31 ^^-fr 

1mm ^i-<y*!r ^^fl ^^l3mm ^#^^fl# ^o^-^L^ 

<49> (tiliHt^l 2-1) 

<50> GMT ^^j^l 7l;^fl ^^Hl 40 ^^^1 

4mmS. ^-11^^ ^^^^ -^^ ^}<^]S. ^elHS^^o] ^v^^ ^ 9X^^ 

^^^I3mm7l- 230£^HlAi -g-§- ^^-^^H 2^> 7]-^^ *7fl5] ^^^^ ^ 



VS. 3] 









(Kgf/cm') 


2 

gf/cm ) 


(kgf cm/cm) 


(%) 


(g/cc) 


2 


28 


39 


87,000 


2,183 


100 


40 


1.2 


2-1 


15 


31 


68,000 


2,070 


84 


42 


1.22 


2-2 


4.7 


13 


65,000 


1,347 


40 


40 


1.2 




Dynatub(^:£10 . 3m/sec , 
^^oflu|;^1167.T. ) 


ASTM D790 


ASTM D790 
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<52> (tijiilo^l 2-2) 

<53> '^7}^^^ ^^^S.^^<^] 40 ^^%^ ^^^-^ 

^xl^^^n> ^^^^ 3mm ^^]^ ^>#^m ^^^ol-:^^]- ^ ^ 

<54> [S 3]<^lAi 1- ^ ^^O] ^A1<^1 2^ #c=>11^ ^d-^^-^ ^^7flS« 

2^ l:<a^ ^1-^^-^ ^^i-^fl^oil aliH^H ^^^^ -S-Olji oi^o. <^ ^ oic^^ 

<55> (^^Hl 3) 

s]^-^ 40 ^^1 0.25mm, ^ 25mra^ tflolHl- 

^Stt ¥^1 0.5 mm ^1:^1- ^cf':^<^l ^#Sl-Jl, ^^#(10)^^^ 40#^% # 

lOmra ^^^1^ ^^1§>JI A>o]oil 
0.5mm^ ¥^1 -g-§- ^^1 12mm5l 2j# 

^7fl# ^■11^§><^ ^^^^-£^4 ^ ^ c^i-oj^jB ^^d§>JL, n 
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<57> i^]3IL<^] 3-1) 

<58> '^7}di^i l-B^HS.^^ ^^1#(MI 0.5g/clmin, 1-^ ^^^^D^S^?]: 

^^^^ 2ram ^^^1 ^'^'l ^cJ=^<^l ^^^5]JL ^^#(10)^^^ 40 1- 

BlSS^^ ^^^^If^^ 10mm ^^S. ^'^^^ ^n] -^7)1 12mm ^# ^;^fll- ^fl^§> 



<59> (tijiilo^l 3-2) 

<60> <i7l-^^^ ^xjo] $slHS.€€<^l -^sl^^ 20 ^^^-fr 4^ 

^^^^ 2mm ^^11 #^1 ''^^^] ^^^^JL S>o^ ^4]#(10)^S.^ 40^ 

^% ^^5]- 4^ 8mm ^^1 ^^^112mm ^ 

4]<^1 M-E^-uj- o^c]-. 



<6i> (tij 320^1 3-3) 

<62> <i7l-i^j ^xlo] ^^1#(MI 0.5g/dmin, l-^ ^^^^^1 )^S.t?]: 

^^^^ 1mm ^^^1 #<^1 ^^i^^^l ^}o^ 40^^% 

S.^^ ^^^^]%^^ 9.5mm ^^IS. ^^<y§l-Jl ^>^1^1 ^oH^^ -B" 

AlJE^o. ^<ysl.<:>^ 200£^l<^l^i ^^1-* ""^^ ^^^^} 
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<^ ^^1 ^^1 12mra ^^^^ ^]^^}<^ ^ ^ ^>^1S:^ ^ 

#Ajol ^^^§1 ^^Ti^, ^^^4^ ^^n^^] tilinc^l 3-131- ^3^^ Mo.^ ov^ 

*><^ WliiK^l 3-2<^l tilJE^HS ^^-1*1 JS-^i::!-. tijiilo^l 3-2^ 

-fral^-fr 6.7%S ^Ajojl 30^ 2iafloil ojsq. ^^^^ o.^l3^ ^7\] 

* ^^^*>^ ^^^'^'ll^i i:]-* #5<a§l-7ll ^<^1^ ^^o] o^o^x^ ^4^^'^] ^ 

JL ^£.71- ^^^^ ^l^i*!: ^^^o] ^g)-^rf. 



[S 4] 

















(/K) 


(Kgf/cm') 


(Kgf/cm') 


Unnoched(kgf cm/ cm) 






1 .2*10-5 


34.000 


750 


60 




til . XI/ Oil 3-1 


4.5*10-5 


20.500 


400 


13 


0 


tilJjIc:^] 3-2 


3.5*10-5 


32.500 


540 


40 


6.7 


3-3 


4.8*10-5 


26.000 


450 


18 


3.3 



<65> (^^Hl 4) 

<66> ^4]#(10)^S-^ ^£ 0.4g/ccS. 9ramS ^Jl 
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^1-71 oil «ol-^^l l7l-4l^j ^XIO] ^BlHS^^*:-!! -frBl-a-B- 40 

^^^1 0.25mm, ^■ 25mm^ <?l^^-n- SejS^llZl ^^^1 0.5 

mm^ ^j^^^l ^-§- ^^112mm ^%-^^'^\^ ^^^J" 
£^ ^^^^ ^ oi-oj^:^ ^^j§>Ji, :=z. ^^1- ^l-efl^ [S 6]<H1 

<67> (HlJn.<^l 4) 

<68> #^#(10)^^^ 0.4g/ccS. ^S.^ 8mmS. ^Jl 

-H-Sl^^-B- ^xl#o.^T?l: ^Aj^ 2mm ^^^1 #'='1 -g-g- ^l^]-^ ^^fl ^^^1 

12mm ^%- ^^11^ ^^^^^^ ^ o]-ols:^ ^^^§1-31, 3. ^ 
^# [a 5]<=>11 M-Bl-M- 

[£ 5] 





(/K) 


(Krf/cm^ 


2 

Unnoched(Ksff /cm ) 




(g/cc) 




1.2*10-5 


28.000 


40 


3.3 


0.63 


HlS<i|l 4 


4.8*10-5 


29.000 


25 


10 


0,71 



<70> M]M<^] 4o\] til ill §M ^^Hl -n-S] -a-^^ ^^^1 ^^g^o] ^^011 j£ 
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^M-, ^ ^1-71^ ^^1<^1^1 ^^^51^1 ^}M*>^, ^^ ^^^l^i 

71-^ x>el-i^ ^^a^^ ^^^1 7]-^^ ^^14. 

<72> ^ fe^ 7l7ll^ 7j-:515f -y-^o^ ^elo] o^i^ a]-^^ <^7}^^^ x:]- 

^S^^^^f ^^l^j^ -^^l^H ^^Ml^^ ^S^^ ^ 9X^ 7]^^ ^1 

§H ^^^^ ¥^H1 91^91 ^n^^^^ 7j^]^s. ^5fl^ 

^^-g- ^Sl-^ ^^^^ Aj-g-^ , ^eflo] 7l#^^ ^ts] ^^^4^ 

31-24 



cf. <^1# ^ ^^<^l^ife ^1-^-^ ^^(LFT, Long Fiber 

Thermoplastcs composite)^! -g-§-S] # # 

x# ^^^^s. -g-g-<a-#§H ^i-*>^<^l Hsl 

S ^1-^^ €^(LFT, Long Fiber Thermoplastcs 

compos it e)'=>l ^^^tt ^ -¥-7l^^^^=^xl^ 

^ ^^7j-£7]- nfl-f ^0.0^ ^1^^M1^7l- 7]^ A]]^o]] til§><^ ^o]- o^j^ 
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^1-71 ^^7iis ^1-^ m 

^ ^<^1£ §>M-^ 7^-5]. A^o. HelHefln a^^l-fe ^^-^S. 

2] 

7J-31- ^7l-4l^^ 4^ S^^l-^^ ^^l^S ^1-^ ^71-^^^ 

[^^^ 3] 

^12 ^<^Ai, ^>7l -^S^ 7^-51- <l7l-^^^ -frS] ^^-^^ 

^^l7l- 1 mm '^l^J-^l^, 4>7l -B-sl ^-^^ ^to] 5 L^^x] 50 %9l ^^IHS. 

1^^^ 4] 

Till ^^^i, ^7}^^^ 4^ #^€^^1 10 1^1 ^1 70 ^^%^ ^ 

[^^^ 5] 

^11 ^J-'^Hl ^1-71 <S7f^^j ^11 a 71^11 ^Xl7> <S7>4l^j 

31-26 



[^^^ 6] 

^11 %H1 ^l^^i, ^0^51 S^l-i^o] yj-s]. ocl^ .go. #^ 

[^^^ 7] 

^11 ^Hl ^^^i, ^1-71 HBlHell^ 
s^c^l^^Efls A^^^ ^ ^e^oi-PijE. ^ ol^J-^s. 7^-5]. ^g o. 

[^^«J- 8] 

^11 ^-^H^i, 4^7] ^e>l£ HslHelln #5] 

7l^fl^^l7l- #Sl<Hl^€, #Blo>T.l:^, #Sloll>^Blls, ^ 

[^^^ 91 

Sl- SslSelln %-^] -g-g- ^^^#^1^ ^1-71 ^ ^1-71 ^1- 

^^10.^ <l7l-4^^^ ^7fl. 
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I^^^ 101 

^19 <i7>4i^j ^^W, <i7>4^>a ^ 

^4^, tils., te, ^ -irel-^^SM-olE a^oi:£ ^j-u)-^ 

I^^^ 111 

<H£ ^^Wr S^§>^ ^^l^S- <i7>4i^j ^7fl. 

1^^^ 121 

(i) ^-§- <i7i-^A^ 7fl^ ^til^>fe ^ 

(ii) ^J-71 <g7l-4i^^ ^^7fls ^1-^ ^ §1--^ a]<>l£ §>^oii 
ol£ 5:1-^-01 7J-S)- HelHefln #^ <y-^*><^ ^7>^>§ ^7l]# 

^^11- l7>4l^^ ^7fl 

i^^^g- 131 

^112 9X^^^, ^ol£ <^4- HelHefln # 

I^^^ 141 

^112 «J-<^1 9X'^^^, ^7] ^^S. §>M-^ 7j-sj- -a-B- HB^Hsfln # 
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[^^^ 15] 

^]12 %1-<^1 ^1-71 ^oj^ ^J-Sl- ^-n- HB]H5llZL # 

^ 7l7fl=^xl7l- ^S^oll^iBfl s ^ ^ ^Bl^fl^ 

161 

^112 %H1 Sl^H^i, ^^1 (ii)fe ^^^^ 7-1^ t7l-^^^ ^xl^ -^e] 

-^^ ^<att ^>7i 3]s§l-7m ^1-71 7j-si- 

^-fr SBlSelln 1?]:=^ ^ ^V7l 7j-s). 

^r>^ ^7f^A^ x-llS 
I^^^ 171 

^112 ^^^i, (iii) ^1-71 ^7>4l^j ^^7flS ^ 41-71 ^<^:£ §1- 

M-^ ^d-sl- ^-^ He) Hell n f^oil -g-g- '^-#§1-^ S 

^§>fe ^^-^S. *l-ir 171-^^^ ^^11 tg-tg. 
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IS. 1] 
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I£ 4] 




31-31 



